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Abstract 
In the mainland of China, the constraints of environments, resources, especially energy resources, has increasingly 
become the bottleneck of economic development after reform policy for more than thirty years. In this paper, we 
illustrate the basic structure of energy conservation and emission reduction from historic, institutional and 
comparative analysis based on Japan’s case as an example of energy conservation. Our investigation shows the 
evolution of Japan’s energy conservation policies from a view of energy security to the view of environment 
protection and low carbon economy. We also analyze the tools that Japan adopted to remove energy conservation 
barriers.
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1. Introduction  
After the economic reform and opening-up policies for more than thirty years, the mainland of China 
became the second largest economy in the world in 2010. At the same time, the constraints of 
environments, resources, especially energy resources, increasingly become the bottleneck of Chinese 
economic development. Therefore, the Chinese government urged the strategy of accelerating the 
transformation of the development model recently. In the Chinese official documents, the phrase 
“economic growth style” has been taken place by “economic development style” in order to stress the 
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importance of sustainable and healthy development; that is, the government has abandoned the growth-
centered blue print and turned to seek the sustainable road for the next “three decades”, which is different 
from the first “three decades” from a planned economy to a market one. 
In this paper, we will make clear the basic structure of energy conservation and emission reduction 
based on historic, institutional and comparative analysis and take Japan as an example of energy 
conservation. 
2.  Significances of Energy conservation  
Energy conservation refers to efforts made to reduce energy consumption in order to preserve resources 
for the future and reduce environmental pollution.  
There are several significances for energy conservation. The fact of the limited amount of 
nonrenewable energy sources in the Earth and environment disruption from excessive energy consumption 
are two key elements.  
At first, energy conservation should be understood in a view of energy security as fossil fuel is not able 
to be used for ever. For example, confirmed recoverable reserves are about forty years and coal 160 years. 
It is natural to implement the strategy to develop new energy in order to substitute fossil recourses and 
promote energy saving policy.  
It is important to conserve our current energy resources or to develop renewable sources in order to 
realize sustainable development for future generations. The two oil shocks in the 1970s forced some 
countries including Japan to adopt measures to save energy such as Japan. Oil price turmoil in recent years 
also affected the US’s energy conservation policies.  
The turmoil of oil prices can be viewed in Figure 1. 
Secondly, excessive consumption of energy sources has a bad influence to the environment.  
Today, energy conservation has been connected with protecting global environments. In addition to 
energy security, climate changes turned out to be a primary factor for energy conservation in the 1990s. 
The link between Carbon Dioxide emissions and energy consumption is widely recognized as a key energy 
efficiency policy driver over past two decades. 
Figure 1. Oil prices (Brent) 
The importance of the energy conservation activity linked directly with the reduction of heat-trapping 
gas and the amount of the Carbon Dioxide.  
As derivative of those factors, eco-management of enterprises and so many eco-philosophies have had 
great impact on the behaviors of people and a lot of economies. 
For an enterprise, energy conservation could drive cost down so as to improve its competitiveness. That 
is, decreasing energy consumption from energy saving is equal to create profits. In order to improve their 
 Jingbo Ren and Jun Du /  Energy Procedia  17 ( 2012 )  171 – 177 173
own values, more and more enterprises regard eco-management as one of their social responsibilities 
(CSR). In addition, energy conservation has grown to be a industry. In a narrow sense, energy conservation 
detection solutions has reached quite scale. In a large sense, new productions with energy conservation and 
environment protection would lead many profits. 
3. How to Promote Energy Conservation: negative and positive aspects  
There are several ways to promote energy efficiency and one or more tools to reach the energy 
conservation purpose. They can be classified into negatives and positives. It is a negative way if promoting 
energy conservation hurts the economy. On the contrary, a plus effect from energy conservation on the 
economy is a positive aspect.  
But, this may be different in a view of dynamics. A typical example is that Japan has established and 
strengthened its leading position in the field of energy conservation and environmental protections 
economy in the world, and gains a lot. While in the past, some extreme measures, especially at the 
beginning of the period of “the lost decades” in 1990s has called in a lot of criticism.  
Energy conservation can be achieved through increased efficient energy use, in conjunction with 
decreased energy consumption or reduction of consumption from conventional energy sources. But there 
exists wider range of methods to realize energy conservation. It can be summarized as follows. 
First of all, contraction of economic growth contributes to energy saving. It seems unconstructive for an 
economy, but for Japan, as a fact, the low economic growth rate in the past twenty years made Japanese 
reconsider the significance of economic growth and adopted a low carbon economic policy.  
Second, energy conservation can be realized through adjustment of the industrial structure. The 
Chinese government has regarded it as a useful tool for reducing the total energy consumption through 
increasing the share of the tertiary industry in the GDP.  
Third, it is useful to adjust the internal structure of energy consumption in the three industries, and the 
parts of high energy consumption such as thermal power generations, should be displaced by the lower. 
Generally, heavy industries used energy much more heavily. Enforcement of controlling the development 
level of heavy industry is also considerable.  
Fourth, each unit of the three industries should increase energy efficiency by means of optimal system
design in both technological and management aspects. 
 Fifth, just like the contraction of GDP, consumption reduction can contribute to energy conservation. 
And similarly, the former four points are concentrated on production and it sounds understandably to 
propel energy conservation business forward.  
But there is a problem of ignorance of the aspect of individuals and commercials’ energy consumption 
in some new emerging economies, which may grow up to be the largest energy sector for new emerging 
economies, especially for China. China should enforce the policies in the fields of individuals and 
commercial sectors. 
Beyond what has been stated, there some factors to prevent conservation policies working well, which 
are related to market failure, transaction costs, incomplete information, finance platform, bounded rational 
behaviors and so on. Japan supplies some useful examples. 
4. Evolution of Energy conservation policies in Japan  
Japan has a relatively long history of energy conservation measures. In fact, as early as the end of the 
Second World War, energy saving had been very important for resource-scarcity Japan. As country with 
scared natural resources, Japan regarded energy conservation as an important policy. After about twenty 
years’ high growth period, the two oil crises in the 1970s affected the energy conservation framework 
greatly.  
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In the 1990s, the policy with overriding priority shifted from the former energy resource security to 
environment protection and low carbon economy. The agreement of Kyoto Protocol in 1997 signified the 
end of the transition and the combination of energy and eco-protection. 
In its history, especially for post-war Japan, as a less-developed economy, during a quite long time, 
economic growth had been the main target to catch up advanced economies. People wanted to be richer 
and richer and neither natural resources nor environment was considered as important as economic growth 
until some incidences of environmental pollution took place. People began to know that the society of 
economic priority led to the environmental pollution problem. 
4.1 From energy security to improment of energy  efficency 
Powered by domestic coal supply, the Japanese economy rebounded rapidly. The government 
introduced mix-policies to promote energy conservation including stimulating demand for energy efficient 
products and mandatory requirements to develop energy efficient products. By the end of the Second 
World War, it was necessary to make rationalization of energy use and to improve in quality of products. 
In July 1949, the Industrial Standardization Law was established, based on which the Japanese 
Industrial Standard (JIS) Research Association was set up. The Industrial Rationalization Council was 
established and the Heat Control Law was promulgated in 1951. At that time, it was well known that 
keynotes were concentrated in countermeasures of smoke of burning coal and effective usage of the 
countermeasures were concentrated in smoke from burning coal and effective usage of coal. 
From 1955, the accomplishment of recovery of the economy, to 1972, the former year of the first oil 
shock, Japan achieved an average real high growth rate of ten per cent per annum. The high economic 
growth had been accompanied by a high growth in commercial energy demand. These high growth rates in 
energy and electricity have been principally due to the relatively low pricing levels for petroleum products, 
and the relatively low electricity tariff levels.  
During the first oil crisis in 1973, Japan relied on oil much more than any other developed countries. 
In the late 1973, Japan’s Petroleum Supply and Demand Optimization Law set oil-supply targets and 
restricted oil use. The Petroleum Stockpiling Law of 1975 provided financial assistance to private 
companies for the maintenance of petroleum products. The necessity of implementing an energy 
conservation program was recognized during the period of the two time oil shocks.  
In 1978, Agency of Industrial Science and Technology, AIST (Advanced Industrial Science and 
Technology) launched a large-scale energy technology development and research and support programs 
(Moonlight Program). The program aims to conduct research and development on improving energy 
efficiency, not energy use, recycling, energy efficiency and other energy efficiency technologies up to 
provide large-scale energy-saving technologies and advanced energy-saving technology foundation, private 
financial support for energy technology development . 
After the first oil crisis, energy conservation became an important issue to Japan and energy 
conservation became popular to general industry. With low levels of natural energy resources and a 
subsequent dependence on imported energy, the two oil crises that occurred in the 1970’s provided a key 
trigger for the introduction of the Law Concerning the Rational Use of Energy (Energy Conservation Law, 
(Law No. 49)) in 1979.  
The Energy Conservation Law aims to contribute to ensure an efficient use of fuel resources and it 
suggests various measures to promote rational use of energy. The Energy Conservation Law has been 
effective in stabilizing energy use from industrial sources since the oil shocks. However, energy 
consumption in the transportation, household and commercial sectors has steadily increased. The three 
concrete energy consuming areas addressed by the law are: factories, buildings, the field of equipment 
and transportation. 
Different from the US, a big player in the oil pricing process, with few hydrocarbon reserves and 
limited alternatives, the Japanese economy received heavy blow by the two oil shocks, resulting in energy 
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price inflation and a reconsideration of the economy’s industrial model. Japan designed a blueprint and 
gave marching orders to its bureaucracy.  
The goal of the legislation is to contribute to the sustainable development of the national economy 
under fossil constraints. It reflected the domestic and international socio-economic circumstances at the 
time.  
The government reorganized the policy system toward energy security and a nationwide effort on 
energy consumption, conservation, and efficiency.  
Some new goals were added into the newly revised Energy Conservation Law over time. The Law 
Concerning Rational Use of Energy was revised in 1993, 1998, 2002, 2005 and 2008. It is the basic 
foundation for most of Japan's energy efficiency policy. 
TABLE I. EVENS OF ENERGY CONSERVATION AFTER THE FIRST OIL SHOCK
Year Evens of Energy Conservation 
1973 Petroleum Supply and Demand Optimization Law enacted. 
1975 Petroleum Stockpiling Law 
1978 Moonlight Program started. 
1979 Energy Conservation Law enacted. 
1993 
Energy Conservation Law revised and energy saving 
periodic reporting system added. New Sunshine Program 
started.
1988 Japan Eco-mark made by JEA. 
1990 Action Program to Arrest Global Warming passed. 
1992 
Tax System for Promotion of Investment in Improvement of 
Energy Supply and Demand Structure designed. 
1993 Basic Environment Law passed. 
1997 COP3 hold and Kyoto Protocol agreed. 
1998 
Energy Conservation Law revised and Top Runner System 
designed 
2005 Cool Biz, Warm Biz promoted by ENV 
2008 
Energy Conservation Law revised and implemented from 
fiscal year 2009.  
                                                                                                                       Resources: made by the authors. 
In 1993, large-scale energy technology development and research and some other new energy 
technology development projects (Sunshine Program) were integrated into a new Energy and Environment 
Integrated Technology Development Promotion Project (New Sunshine Program). It called for actions such 
as a reduction in the use of air-conditioning and the promotion of eco-driving. It also encouraged “COOL 
BIZ,” which promotes the “business style” of being able to work in offices comfortably at twenty-eight 
degrees’ Celsius..  
In June 2002, the Diet of Japan approved the expansion of the Energy Conservation Law, such that 
more factories and appliances were made to comply with the stricter energy efficiency standards. 
The energy manager system in factories might be Japan’s original system obviously seen in the rest of 
advanced economies. The purpose of Japan’s Energy Conservation Law is to obligate to appoint energy 
management experts in each factory who have a certain qualification of state examinations and to make a 
plan of an energy conservation activity with the expert as a leader.  
The top runner approach was introduced in 1999 as part of the revised Law Concerning the Rational 
Use of Energy (Energy Conservation Law). The program identifies the most energy efficient model in a 
variety of product categories and mandates that new products meet that standard of efficiency, created 
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“win-win” situation and virtuous cycle. It has stimulated competition and innovation in the market, 
diffused existing technologies, and enhanced industrial competitiveness. 
Based on the Energy Conservation Law, approach set mandatory energy efficiency standard based on 
the most effective products that is called top runners. The Top Runner Program sets targets by product 
category, for instance cars, TVs, or air conditioners. In each category, the most efficient model currently 
on the market is used to set the standard to be attained within four to eight years. 
4.2 Energy conservation and low carbon economy  
Environment protection had almost no relationship with energy conservation in and before the period 
of high economic growth. After experiencing some problems of water and air pollution during 1950s and 
1960s, Japan began to strengthen its environmental policy through regulations over environment. The 
regulations were enforced under the Water Pollution Control Law and the Air Pollution Control Law, 
resulting in a reduction of pollutants during the 1970s and 1980s. 
In the 1990s, as global warming became a very important environmental problem. Japan was active 
both in domestic measures to mitigate emissions of greenhouse gases.  
The economic and social background of Japan in 1990s should not be ignored. Long term low growth 
forced Japanese to reconsider the real meaning of economic growth. They began to concern about living 
quality and establish the relationship between the energy conservation and environment protection. There 
is less resistance to promote a low carbon economy.  
This can be viewed in Figure 2. 
Afterwards, the viewpoint of the global environmental protection was closed up, and United Nations 
Conference on Environment and Development (UNCED, the Earth Summit) was held in Brazil in 1992. In 
the meeting, the agreement on the Climate Change Convention was passed. This in turn led to the Kyoto 
Protocol, which was passed in the COP3 (the 3rd Conference of Parties of UN Framework Convention on 
Climate Change) held in December 1997 agreed reduction targets of Greenhouse Gas (GHG) emissions 
assigned to each developed country.  
The Kyoto Protocol set the position of Japan in the world economy in the domain of energy saving and 
reduction of carbon emission. The Kyoto Protocol is a milestone in the history of energy, environment 
protection and reduction of carbon emission. It indicates that the main purposes of energy conservation 
changes to the concerns of the Earth environments. The Kyoto Protocol sets numerical targets of emissions 
reduction for respective countries during 2008-2012 compared to 1990 levels. Japan established a target to 
reduce greenhouse gas emissions by six per cent. Its importance in the political agenda has increased 
particularly since the approval and entry into effect of the Kyoto Protocol to the UN Framework 
Convention for Climate Change.  
Figure 2. Relationship between Energy Conservation and Low Carbon Economy 
Energy
Conservation
Renewable 
Energy
Improvement of 
Energy Efficiency
Carbon Emission 
Reduction 
Carbon
Exchange
Reducing the Green House Effect 
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In 1998, closely cooperated with the Kyoto Protocol, the Law Concerning the Promotion of the 
Measures to Cope with Global Warming was legislated, which establishes responsibilities of the central 
government, local governments, businesses and citizens to cope with global warming. 
Disseminating technologies on energy conservation and renewable energy was promoted and 
developed. International agreements such as hosting a conference to agree upon the Kyoto Protocol on 
climate change passed. The Ministry of Economy, Trade and Industry (METI) is promoting the use of 
“Green IT” as a way of contributing to reduce energy consumption by promoting the use of energy 
efficient equipment e.g. home appliances and automatic lighting and temperature control devices.   
5. Conclution 
There are two aspects for today’s energy conservation policies for Japan. One is energy pressure after 
the War especially during the period of the oil crises. Conservation, the foundation of Japan’s energy 
policy, is rooted in a sense of resource scarcity. The other should be understood in an environmental view. 
Energy conservation has changed a lot after the oil shocks in 1970s from energy scares to concerns about 
the global environments, especially low carbon emission. As an advanced industrial economy, Japan 
adjusted its energy conservation system, led by the adjustment of the law system of Energy Conservation 
Law started in 1979. On the other hand, Japan also turned its economic philosophy recently.  
Today, the main purposes of energy conservation stand in two sides at least, energy saving for energy 
scarcity and reduction of carbon emission, however, the latter may be more important for Japan. Moreover, 
eco-business is playing a more and more important role. This also means that Japan abandoned the 
traditional economic growth model. Japan’s case is different from China, because China is still a less-
developed economy and the main contradiction of energy conservation is between the high energy needs 
and the scarcity of energy supply, and Japan has experienced a log-term low growth that led Japan to 
reconsider the real meaning of economic growth, therefore a low carbon economy promotion faced not so 
much political resistance and was well received. As a conclusion, China has much wilder choices of tools 
for energy conservation as we noted. But, however, Japan can supply the image for energy conservation for 
China in future when China turns to growth at a low or mid level. 
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